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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an ink jet head in which ink ejection 
control having gradation, high density dot and size reduction can be realized 
easily. 

SOLUTION: The ink jet head comprises a planar actuator 14 for ejecting ink 
from a pressure chamber 12 by deforming with field inducing strain as a drive 
source. In order to set the ratio A/V of the maximum delivery V (pi) of each 
pressure chamber to the area A ( 
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1 

^iOHSA (>um2 ) i:Ott;A/V*<l OOOOWTt 
H. 

±ieJt A/V= 6 0 0 0~ 1 0 0 0 0 1'** ^ i: 

t.th-<y^'J:i.'yh^y\<, 

'iy9'Ji.yh'\"/¥i,ZiiUX. 

±iBT ^' f - aX- iO^MSS^J-O/iS 8 mi^iTTh 

JrbL/ S*i 1 - 3 cO/M'MtJgjSiSn-C V^l, i t 

[ i**JS 4 ] f t*Ji 3 ciSKS V ^ S ^ y V X 7 

±ier f- j-x- ^' O aII!)gS:»-(7)ft:U¥ $ 2 ~ 8 ju m 
T^I>.Ii:5r*$aftl>-<>':5'>''x7 h'S7 

[i«jRja5] lf*JS3X{iis^]a4^3la«^^^.-cv^s 

ixm>nziSL^f(^timmm.<7)^mmim!ii 
ti-^mmizi^'^^tiM^m^^^:^^'tX'^mh 
m^c^^yi^^^m^^mi^Emm'ft. :iti(oS.m 

-5MmX'$>lZb^WSitti>^y? XX 7 b^7 
^I^T ^' f- jlX- i: $-tS i T ^ S ^ >• ^' i^'x 7 h 7 

±smmSit)m^i3m^±^z^^x'Rmtl. 
±M?K:hmm<r>d ib<Dmiz&w:t&Efimm^miz. 
±ET ^ a X- ^ <7)=s-E:Ji m^znixmmzm^ti 
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2 

mmcoEfimmx nmizmi-risfimm'simm 
^mmhMzm)mimm-i> 1 1 t^m^i^jes^ 

±f^«la<oE:^SIi^Slic?lJ{cM^t-Eig§^^. 

±Er^f-ax-^'{i. ±ie's7 ]'^w<r>^mmm^ 
mmtmzEtsmmm-mwmt , ais^isstwE 

th-^wimizm-^^hmm-!r^i^^^xm.:h 
mm^y9i:\siiii^^mms.nm=Ft. ;^^^>Em 
m^izmwnzm^-f^ix^SMm'FizvE^cmMi-ifzit) 

20 cOflaS'J€ffifc^m. 

immmnmizn-cD^^is^-yirm^'^x . mmwM<o^ 
Em^^^i'^'^Vimizmmmim^'tirz 

0 ■h<Dmz{fLm'tiEiim¥\mm^ 

Sl>'l.«i*IP$rmU, l.':>iJesg<oE:>jS5iJJ;'9trt 

mizimthE:hm(r>!ms^*^t^m(/hmi^3i}mm<r) 
&:hmmzminmiE:fjmmim'>x\'^i>zbim 

30 [fi^jas] ^y9t:'m-fhtzi^^cr>mut^y'? 

mwsi>tmzsiim^m^?> 1 1 uzm^mM?>- 
i:mimt Lxm^ims::hm^(^^ y^ Srttffi^-tti. 

±iSr ^ iX- :5' <?)=S-E^)SS: ffiJJt-ri. T^TSSgP^iT^jf 
««»'6~ 1 o?ij. Mt^(caM'S7 H(0±^S:tr[6i{: 1 

:frl6l<?)H7 haf«*53 0 0dpi ly±tV^■p 3^^«f 
J£-ri.^i:§r!WfiSi:tS^yi?>''x7 b^7 F. 

[19*389 1 mm^kzm,%ic^\^h^ yy'y:^ 7 

V^ y FtcfcV^T. 

±iBri7^iX-:J'cr)S:yf$*>'2~8/im, mm. 

H7h?&Jg*«30 0-120 0dp i i;V->d 3^ftS:j» 
M-rSClfc^i^t-ri.'f ^^^J'i^'x 7 H. 
[fS«3i 1 0 ] iS*ll8X{iil*3l9tClB«SnTV> 
50 l>-<>'^'-/*x7h'\7H4cfcV^T, 
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(3) 

3 

±ajSfi6fiiiO^«ig|5^J-0/|C§75il 
M*]l8X«iiS««9{;iaa$nTv^ lo 

y^' 7 h^ y Kt-fcl^T. 

±isr f - i X- (7)^iig?^{iftfi L t Mg s t Jt 
L/S*U-3^o4^W^cJ^)S§^^T^-^l.:: t Sr^tat 

[ iijRja 1 2 3 fi^ii 1 1 tie«i$*fC \^h^y^'J 

\,znmhmtL{,z^-thi. ^ t=f-,^^^;tciea$iiT»,^s 
ii«*3ai3] nimsxi.mm9i<zsiM^ixx\^ 20 

±ie#ff:'i^oS:^ttfti«v (pi) fc±ieJE;t7^fflIHI 

^c^ffiiRA (/iin2 ) i:<?)JtA/V*<l OOOOJJITT 
^1. C: 1 y vx -y h^-y K, 

iif*iii4] m^ms^zm.^nx^'^h^yi^i^ 

x-y h^vHt-fcV^T. 

±ISJtA/V = 6 0 0 0~l 0 00 0t'*l.^i:&!Wa 
t-tl.-^y^'xx •yb'^^y H, 

{mm^m:mm 30 

[0001] 

[^BJc7)S-tl.J5tf:JJ-»] ^Wm. ^ y^xx -y FT* 
Vy^lzm^-^?!^ y^'xx-y h^-y KlcM-tl). 
[0002] 

m^com] - 2 3 4 8 6 4^&|gl:^ 

XX -y h^'y KO-0l)*5K«§nTVi|. . ^tiii. -i y 

JiUllg^ E«^^ J: ^ t ^Si-ttl. ^ i: l^J: ^TSDES 

0. immm'F(r)mmizm^mm i±um m^s.^ 
ti. mm^zmmm (T^mm) m&^ixx\^?>, m 
Em<r>7\i^mmmm^\^mmmzm^^tixi5 . 

ZCD^ y^'xx -y h'V-y F•C•^^iffl*V■>^)IIJES*<«^^^M^ 
X'\-^h. ClO-fy^'xx-yh'^yHJi, JpESS: 
Jg^-tS^n-y^ t-f y^^Si^^'f y^i^^/X}V^m 
mh:ru^v9b im^^tixm^^ixx\^h . 

[0003] 50 
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/itf . ^±m.m^ xmixtin±% < ^ d . h >y b to 
m.m<^^. !±f}mimtiyo^y:^t-^yi' 

gS[S§^je«-tl>7a.y^'. ■iy^oiiiiyX/V'i:m^'ti 
T'a -y 5r t'^o >y ^ |3I±^S-^-r 5 !ti^){ci«v MSffl^ 

[0004] ^IfeBBfi, vicoj: a ^j:^mmm-hi>(D 

X'hi. 

[0005] 

mmx-mhttmammi) . Etm<r)W!.m.^^m 

^cr)m^ii>hfmiX\^h, 

[0006] t^rt>%. If^ii 1 iz^h%mi. ^ y9 

■km^-thfdih<nm^utAy9^^^-thtzwyit^ 

w^-,Yi^<^<^<mm:m^mmtMzw.-))'s. 
^m.'fh t th\z%Mmm?i--^mmt txm^i 

imix^^h-iy'^'Jx"/ h^-y Yi,ztiux. ±ie#E 
^)S«fe*:D±ai4v (pi) tiiiEtimwmma 
w»i>znm-t?> iter ^ f- ^x- ^<o^-sim^^<omm 

Aium^ ) tc7)JtA/VA«l 0 0 00JilTi=5:I.J:a 
(c. ±ISr^^aX-;$'cO^|Jll[B^<03Sm*>'^§it 

[00 07] ZZIZ. WdzattHMya. T9i-a.3i-9 

mmmii<E.ts'mm^ i m\nmm^i:-tt zt\z 

S. 

[0 0 08] ibA/Vgl OOOOtV^o^ltli. 

f - jlx- 9 mm^W'hwmx'h ->xh$'«7)^y^ 
i^mt^zbii^xuzt^sML. mmmt-^f:: 

^y?<m\iimmizm^iz^j:*), Z<r)^m&>-9t<n 

<:5:i.^, H-y v<mmmt^z-^mz-^j:n . 
[0009] ii*JH2 w^§5£HB{i. 1 cifsms 

ilTV^-S-^y^xx'/ hA.,yKtcj3V^T. ±ieitA/V 
= 6 0 0 0- 1 0 0 0 0-C'*)?.i i: S-iWf^t-f I.. 
[0010] W^«3 JtA/Vg 1 0 0 

0 0 1 ^ 1) J: a =5r^Jg**^# -^tt T ^ f- J. X- ^ <7)Jf 

^ iX- ^' cD^ilgii^i-JJftfl L t M@ S t <7)Jt L/ S *t 

1 -3 «/J«tJ^fig \,^hZk^1^W,t^h. 
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5 

{00113 't^j:h-h. 7^^A:si~^<mmW'^<^W 

COO 1 2] if*:a4tC«l>^Bjj(i^ II^JB3tie«§ 
X- ^' <50^ijg|5^«Oift:WS$ 3&< 2~8 At mT'J) S <! i: ^ 

[00131 ff«JS5H:«S^BM. fS*JS3X(iiS^ 
±ieT?^aX-^{J, ±ie^-yH**0^[Hg|!$-Sr 

m^f'izmmzmni^ii^s.mm'^iznE i mim tub 

[0014] zcr)%^ii^ mn.mT<7)mnmimmzx 
imizx-yxusm^im^^tix^^^mimcD^ 
mmmmmi. ^<^^ t izx-^x&:hmmmii^ 
^itLxmEtm<r>^ y^t^otiUZti^. ^lx. z<r) 
mm<o^m^^<D!^^i^i-5MmX'hhi}^i^. is^ 
mmiz-t(omm^nzii± # ^ria»i miiit m 

(00151 m-^m\.zmwm. ■< y^imt^-r^ 

7 Yifiii.<^^\mimwmutmzKD'M.immh 
t \z%^mM^)--^mmt LxsiBLm.-f]m>^ 

-y b-^-y Ft^fcV^T, ±.mm.(r>&]mi 

3?lJw±t3fe^T'lel6$tl. ms.iim.m<^o^<r)m^z 
m.ths.-nmimm^z. ±ifiT^f-ax-^co#ff 
-hmznlxm%^zm'thflfzm'mM<^fz>iv^%%t^ 
mt'^mihix. umcr>s.-^m¥\ii^nmf,zm.-th 

t^jMmK ±.tm<r)E-f)m\\,ziii,ihmmhE.fimsi 
<r>^^y mmm^nmm'ox^^hztiiW&.tti. 
[00161 ^^j:t>^. m.<r>mnm.i smxuz^tK 

i,i.r>\,ztf\.^i. ¥-vV^m-^^^Ztii^X'%h, b 

PI. ^ii^<r>msm(^m^mj^t:^&:hm&imzii 

m&Ke^ii. EL:hmth<0'>zmA:^^-^i:m^i-i> 
iS^m^h. WB:nmi:^izW.mtZtifiX'^^j:<^j: 
0. y::^otiiilltiilK<'i^m-rhZbiz^^?>bbhlz. 

^•y}'<D±m-itiii8<. ^zx\ z<mmx'ii. fflBifs 
&:f]mmximm^±m i^y mmm) Sriss;^'^ 
-xt Lxmmi-i c t K i , mmij^im<oE:hm 
mmmizm>xtmAizMti.m^imi!,izt&b t 
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[00171 mhma. ^ y7 ^^^-th 

fi)h(rmkUb ^ y^ •km!cthfi)hm.^Ub Sr^T 

C0>f y^S-ttttiS-frS^^^r^'^iX-^i: $riii.TV^ 
y^? vx -y bA.>x H(3*J^^T. ±IMc0E:'3^{i 

^5lJ^^M^TieiS§^l. ±far^^ax-^'{i. ±ie 
10 ^yYi^^<r)m^^m^mmb^\zE.-y)m:mm 
hWMb. mm.<r>Bi)mzn\^xmmzmt^fi 
\Mm.<r>m.-h'iL-kmmmm^'7i^z^^^m^ 
m-^-^'m^'i.xw&nw^n^ y^ ^rtftajs-^i,^ 

mL%%=i-b. C:fi<^E«^^^tcffl5'Jlci§(t'^fi#Em 
^i^{cSESreiiSD-ri>i^c!6«ijaflit5rffii;c. ±idE 

«ii«lf(=|i|-«A-^'-yS:«t,^Ts Wmm<ni^W.-f)U 

20 E:'3^ma-«5«osg{cf4»tSE:*]^Ico^HI!l'v3iSt^S 
Stl.E;'i^cogBffiig|5*>^>Sl/^^*l3i*^MSS^oE:»)^ 

[00181 -ftih^. ^mhE.-h-mm.(r)^-y 

b. %tmm^z'm^^m%<nwmbtiiW\ .i 
30 (nmwknmz t i d t ti. t ^tc-eioffliei^^^irtc^ 

[00191 -e^T\ ^O^BjT-fi. -»)^Em«i^i:iI 
A-^'-yS:«v^T, ^8ell)«cO#E:')MS-«l«-ri.^il 

hbb\^\z. mMm-ti' hlXiMWiK-y]m\<r) oibcD 

miziiLSt h m))m.n<r)mv<mmwnm^ i . 
K-oiMim^mhmmx *)i^miz&M-rtE:nm<7im 

40 miM^Xoi,zix\^hi,<^x'hi, zmzx'o. ±fe 

^^^t^j:<'khbbhiz. ±UJ-<i^-y<7)mmzii 

m.m^mmmmmmmmimm<-zm^uz 
mz. m^z^'<i^--y^thb^^i^m'kmi-^'i 
bti^x'%ht^(:>. m^mx%tm\,zKs:h. 
[00201 rnms^zmm^i. ^ y^ mmi 

fz»y<r)m^Ub ^ y9 i^^-tlfcib<r)\^^Ubi^-t 
hm.<r>K:hmM}mm^^ixfz^-yY:i?iWb. w.^ 
y \^^t^^^immw^b^izS::hmmiS:ti 

b bhizmmmm^^^mimb txmtmEtim};^ 

50 co^y^'S:D±aj§-li:l.«t^r^-?-iX-^'i:2:<lfCV^ 



03/02/2004, EAST Version: 1.03.0002 



(5) 

7 

[0021] -f^h-t^. m^M^cTiX-^-XlZT^ htl 

7 h^S3 0 0dpi mLimmt^iziiB:hm^m3k 

S^b$r*a< i t < 3 0 0 d p i l,Xh«OS H >y h?gJg* 

[0022] z(D}^immzm°m-^ t . zcomt 
izx-^x. Eijmwmmnmm (-^mm<rimm) 20 

i A^/^ 6 0 0 d p i tC^rS t , mtmMT 1 ?^Uce<7)ff 

-5 1 Ji 1 / 4 UlTtcWx I. ; i: *^t' I; . ±1 e^l&M:5i-0 
< =5: 0 , i±:b^^iJ»Sr jaS(:ii^1-£«*>'^v 30 

[0023] mmizmma. mmaiztim^ 

300-1 200dp itV^o S^^m^tlZtt: 

[0024] mmm 1 o'.z^imm. nsmxim 
m^U5mtmzmmkmmi>miWit. mtmi 40 

mMT^zm^zm toti^m.m^^.znm: mvr^h 
[0025] mm. 1 1 \,z%h%m\t. mmsx^m 

^0JtL/S*n~3<0/J^fllJe^cJe«§i^■C^^4it$r!^ 50 
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[0026] ■r^j:hti>. r:J'f-iX-:S'copIBigS**vjN 

'rtx'i.mmhztt^x^. ±ie?iisc6~i oxcoso 

0 d P i lil±<7) >y h^ScOfflffitc^t^Wc^S . 

\i. s.t)mmm$'<Lxi:^±^}5^i.z&)m.ifih 

[0027] 11*11 1 2 (if^l.||BJ{i, il^ii 1 1 tcffi 
ia^tT.TV^^'f yiJ'i^'x -y h's-y ^'^;fcV^•Cs ±f2«-E 

:rtS?i)oE:']^iS^oE:']M?i|cofflKl, E:'] 
miMz^thi:oi,z=fM>mzWM.-^ixX\^hZt 

[0028] t=5ri5*>s E:']^«*^^«^;^i:^^^iT^^ 

hti->t,n&-h^<mmmiizm . ^-y Hco/hs-fttcw 

[0029] mm. 1 3 (Cf^S^BflW. l«*lB8X{ii« 
«3l9(CieS8$nTV^|.-< y^' vx -y h'sv FCfcl.^ 
±mt)£^^<^m±^\AM.y (pi) i:±ieE:^7^ 

ffli!i]a5£7)g§ pffiaicMc-ri. ±ifir f- a X- c;)#wr 

i)gP^)-S!)ffl8tA ( Atin2 ) fc (?)JtA/V*S 1 0 0 0 Oti 
[0030] f^t.*, . JtA/V*'' 1 000 Q^XTX'h 

■oT. ■5raiigj5)-c7)ffi«*«/h^v^^^T-t^y?ttaj4*< 

±fe?iJia:6~l Ot'<7)3 0 0dp imJiCOK 
'yNS&ScOi|«lc**iJt3=5:0. ^/u. >s-yH<0/M^bc 

[0031 ] mm 1 4 {:f^siiBfl{i. mm 1 3 1 

ie«$ tLT V ^ I, ^ y S/x -y h -y K CfcV , ±1 Sit 
A/ V = 6 0 0 0 ~ 1 0 0 0 0 T- J) w t Sr i^Sl! t -t 
&. 

[0032 J 

wi\ m^m^i^immmtix^bEijmm^ 

yi?^iittli$*l.«t«r?^aX-:?^«ixTV^|,-^ y 

(pi) tiMir^^ziLi.-^cn^K-h'mmwL'f^-^ 
fm^(mmp^ {um^ ) i:t7)itA/v*«i oooom 

[0033] it*Ji2 t:f*-&%BJtCctti(f . i 

IB«S<lT<.^S-f y^>^'x«yb^«yH{CfcV^T. ±ieit 
A/V$r6 000-1 00 OOt L3t*»'9. iS^ltC 
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[0034] sn^msizmi^mzxtm. i x 
[0035] m^m4 mmmiz^tiii. is^js 3 

[00 363 ff*3a5(c^&f6B^t J:ixJdr. fi«iB3X 

[0037] mikmmh^mzi.ti\i. n.m^m 

fiR^^7;!'^aX-^$-iiX.TV^|,^ x'x 7 h^'y K 
tiiV^T, ai!ccOj±:>7a?:3?i)Jiil±tM^. f»E:^7 

1 1 1 1 . ffi:t)M$r^(cffii5-CI= J; ^ (i^ 0 , F -y h 

[00381 If 7 tc^i I. ^mz k ix\i. nM^m^m. 30 
im.r^i-j.:si-i>^mix\^h^y'p i^'x 7 k 

x-^$:«Bei-Sr1iliEmm^^i:ffl3'JII«it*^ SVHc 

»«o5ri)a5^ i^t^h wmum^zwrnrnt^ h 

mE.-nmmmhi.o\zLtzPh. n-^s^zmm. 
^hmmt<znmmznthm^i}^^<,z^j:i 1 1 1 40 

[0039] wsimmh^mzimi. %mm. 
^mwmt Lx^LE.-^mm^y9i\i.'i!,^^h 

im.T9^:L:r.-9^:miX\^h^y7'y3L 7 V^-vY 
tfcV^T, ±ia7^-?-j.x-:5'co^|!)a5:Ji-<7)Ji$;{,J8// 

051 MyicSfli'v7 Ki7)±^S:^|6i{c iyN-;j.TtToC: 

t m-t hWi3E^^mzm.-^-thm^E^t^<r> f 7 h 50 
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1 0 

3 0 0dpi Ki±t 3 31kWim^th iOf 
J>l.*»^. 'N>7h'«:^M^bSrffl<.ri:=5r<3 00dp i 

[0040] W5Rja9 iCf^|.i%BBtCj:n{f . is^^st: 

^i0JE^im(iaifcMfcMi;f-?-fi0^l@C*«6~l O^L M 
mzY-v M&^*^30 0— 1 200dpi hVid 3^ff 

[0041] if^isi o\.z^xh%mz^fi\i. 'mm 

XJiit«Ja9 tie^^ntt^S-^ y^i^x 7 F'S7 KC: 
fcV^T. ±E7:5'f-aX-:5'$:fl|fiSf l.lS»lRO'siffi)gi5 

[0042] it^js 1 1 {z^h^mzxixu. rnms 
x\,mim 9 i>ztm^iix\>^i i^x 7 h'S7 Ft 

JSV^T. ±E7^'^aX-:J'£0^iii^^Mi;RflLi:5t@ 
S i: c7)J:tL/S*s 1 ~ 3 <^/jN!|aM(C}gji;§ixTV^|.*> 
F7M?S<0«|fS{C*W3^:0> i^c. ^7F«0/Jn 

[0043] mm 1 2 {cf^l.f6B^(c J;ti.{f . ff^Jl 1 
l{-iem$itTV^S-< >-^'i^'x7 F'\7FfcfcV^T, # 

WJE-t-S asfir tc^^l. J: o \Z'^%mzWm. ^tiX\^hf^ 
F7F?gJKc05i{Ric*fiJtc^O, ^tz. ^7FC0/JN 

[0044] if^RJa 1 3 WIl^^BBt ctilif, If^iiS 
X(±lf 9 t:|Bm§ flT <- ^ !> y X 7 F 7 F 
fcv^r. #E:^^<oft±Pii±i*v (pi) i:±ie7^f- 

1 0 0 0 0lilTT'J>2./{)>^>. F 7 F^giOSIfi^K^rfiJt 
^•9. '^7 FO/hS-ft;tWifl)tc^&. 
[0045] it*« 1 4 WSS^HBtl i^xJf , i»*3S 1 

3fcie«$ittV>|.'f >'^'i/'x7 F^7FtfcV^T. ± 

ieJtA/vs:6ooo-iooootL7t*>f5, 

1 2(C^|,^BJt|5ia£7)J(j)^S:ff|, - 
[0046] 

[ 0 0 4 7 ] II 1 ics^-f y^- i/'x 7 Fr u y (ctJ*'^ 

y^ j^x y F^v FTS) 0 . ^-V 'J 7 v2C 

^ig^ft^^'j vm3i<z^\>^^ti^j:t^hwm^n. m 
\,zii^m%.mhi~oi-zts^x\^h , z<r)^^ 

U 7 i^'2 1 df-v U i^'ttS t (i'f y XX 7 F'^^v F 1 
i:ieiliiK7fc^fflWI«I§-fr^^K^«)SL-CVM,. ^ 

<mwmii}^xt^^ y^xx 7 F'^7 f 1 o±3«r 

[0048] Alit^y'?i>x-jY^"/Yl\>znmthi. 

0 i<zWM.-^tvtdii^%mX'h 0 s m y^'J:^ 7 F'S7 
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1 1 

F 1 1 1riffi]m&4 t Ui. y i^'x h-^ v F 1 W 

-1. 8KV) ¥ma^tihXoiz-^£'}X\'^i. emi 
mi y 7 imsizM ixmrnrnzmtim 
mmmmmx'h o . mm i i^'x y^-v k 

[0049] ±El^€JEE{i-< XX 'y h'V'y H 1 tfO^ 

UZf£h. 

[ 0 0 5 0 ] y J^'x 7 h'v'y b* 1 0:R#cWfll«(ill 

^■^"^ 1 2 *^'iij^at^ri6]<?)8?i) tcMAt'geiSSixT V> 20 
[00 5 1 3 ^ y H*^:! Hi. 03 •? tc, E 

m^u 1 esi^'-f y^^ttajp 1 7S:*-t«.m2rp-h 
1 8 . -f y 1 9 ttaiffloSS& 2 0 

m^titzibcomsRt/mAcD^ru-y-i i , 2 

2, MWC'fy:7ia:m2 3 5-*-r&|g5rWh (/ 
X;^«) 2 4*<±T(3aia«-&§tt-C«jS$*iTV^S. 

'yx-^y^^ikni6t-^yi'atiiini7ti&mf,z^ 30 

■^•&iI:»jSfflI!!lSI52 5*>m^n. m2~m4rU-h 

18, 2 1, 2 2tJ;-oT±ie'fy^'«*^P16fcO^ 

y;;'«*&ffleriS&i 9m±m^ y^attnni 7iz 
r>ts:mAy^^^m^2 o*««j^$ti: m y^oi 

aifflzlfl 2 0 {±11 5 7V- h 2 4 io-f y ^'RtttifL 2 3 

t±ieE:^sffl[Hia52 5maim<'Xoiz7^i-xx. 
[0052] i.w±-hm!m 25 <m u^mmm 40 

A\z^m^\,Z7r<^itX^^h, mJis fi^2LtMgSi: 
<^ltL/SAM~3iO/jNfi|J^-C$>t3s ftflL*<±^3lE^ 

[00 53] ±ifiTi?f-iX-^' 1 4{±, E15tC^^-f J: 
^ ^StOE:>jSfflD!}a52 5 SrS-? J: ^ t^Jt^^tiyv: 
^Ji«0»«3 1 |^»«3 lcO#ffi:']Sl 2^f8 
jS-r&^!ri!)g|5^3 1 a(r)J:{caiaT«^$ii/i?ilicOE 
3 2 1 . 3 2<^±{::SfeT«-&S<TJt 
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1 2 

itJf^ l~5//mc7)tO-C?)'5. ^Tc7)E:)i^l 20-Y 

yy^nzim%ixhmmmzi-i'iX\^h. ^ntcw 

E«lgiF3 22iWiRiJ«ffi3 2tffl 
Wft^t'p^lTV^|,. Elf^?^3 2«iPZTtCior^ 
^^ilX\^X. '?-«0W§{±l~7;umTS,l,, Wimffi 
3 3(±PtX{±Pt^^1vJ1£KcJ:-3-cm§^lTV^T. f 

[0054] ±15-^ y ^ XX -y h's-y K 1 <ni£if)m. 1 2 

•9 . V ^■ffLcoE:':^ 1 2 1 fo^R^gL^mifi] il3S-r 
I.J:otiSttA>tlTV^^. |5Illtfcv^Tt«fcfi[ 
BTI.mi ^Jc7)E:<]S 1 2<7)Pi:MLTm2?ijSO#E 
:^]^12(i:lll?iJgOffl^SE^)gl2, 12coS(Z*f 
mh^mzWM.^hXH'^ . ^2?iJ@c7)E^)gl 2W 

idat^3^ij@wji:ft^i 2«idatioMf«. mf%3 
?iJBc7)E:JjS1 2<oiBBtll4?iJi<oE*i^l 20ffia 

fccoM^t. ±iEmi?ija£7)jE::>]^i 2mm.h%2n 

S<7)E:^3Sl 2 oieSiora^ilil (;•?•#) t^*) 
*5 . ^S!t<7)E:^7M 1 2 fiai!c<?)?i| tcM'^T ^-om "9 ^ d 
?'i)c7)E;fjS|5|±(^B*«-f^/i^ A^^t^S J: a tciia 

[ 0 0 5 5 ] fit. #^joE^)^ 1 2\ims\\-n^h-^ 

[0056] 06 tS-ftffl!J4?il7^(tT^r< . 0 Klfc 
(tl.«rffl45iJ<7)E:^Sl 2 if-A^*(ciESS^i-Cv^|. 

c:ixA>*M4?iJcoE^j^i 2i5vH:?iJ:^|SllC::J'-L 
•fo-fixT a 0 i.'5±ieiffl!i4 ^ij^ov ^m^E^js 1 2 

[0057] <>:tc±ie^E;'jai 2\izWMzm^^h.t:: 

Em*-?^3 2at^«««g3 3tt. 5vHca^-5yi«t« 

T1SSIS3 ico^ffltc|B]-co>'t^'-y$-mv^T. ^» 

«3 ic7)^i!ia5:»-3 1 ^\,zwimu%-i \^^w&^^ 

[z. z(r>-&mmimmmm\.z^^i^m3i^m^L 
•cv^§. ^mw&x'hmmLsitmmn, 

fli3 3 {iE«?gi=- 3 2 {c J: oTJgfiSSnr ; t 
yr-fy/^N'-yH) (c^MlSST-^^S^l-CV^S (V-Y 

•^'/Kyr^f y^^) . 

[ 0 0 5 8 ] -e a LT , ±ia*«c?)E*^?ij J: o ti^iM 
(ciiat-i. ^\<^s:h^ 1 2 cogEiftgf 3 5 t^^mt/t m 
wm mm<r>mihE:hm. 12,1 2c7)isix{i: 

Blf')^d5iJ<7)E:^J^12. 1 2<7)fSl$-5ioTC^S. 
[0 059] -r^i?*-, ClcO'fy^'xx-y h^-yHlT- 

(is ^St<oE:^Si 2*>^ia?iJt;5.offliis?ijcoE:'3S 
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13 

iZTTitXoiz. :&mE:hmncomiE:b&i2, 1 

[0060] Zcr)XriKi:S.nm^3 2St/ffl^i«Si3 3 
(JD.'^^'-yti. :&lll]4?l)(0ffi:^jSl 2co^'^1jmtx-h 
0. ::<0*li45'lt'{S««!a53 6*<*Si8BE:>3^IO^il!l 

tst^T V ^x . imcosfimmmiz'^i^mim. 
[006 1] mz±mj'<i'~y(r>m^mim7i^«^ 

[0062] mmcOAli. ^■^^~-yym<7)^4 l S: 
5S5*S-ri.lSS:*-t. fflS4 1 1 tTtit^ItJfSS 2 0 

[00 63] |n|llOB(i. WM^fflt^Pt)i4 2$± 

tiMU4 K^mmizmmt^JMi^t, -eiojejsax 

fxmliZ'th , 

[0064] |5|[l<7)C{i;, ffiSS^fflO P Z T^4 3 S: 

±nip tm42(r>mmitzmm-iiM^yM: ^(omi^ 
-y y y/tc J: ^Tff^rv^, p z Tmmmui 

[00 65] PI2c7)D«i. ±iBPtJii4 2ai^PZT)ig 
4 3t3«tl.|SIB#A:5'-->-/IgSr^-r. ClWi, ±* 



10 
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Ttys. 0 yi^izx -iXfr^^o . x.'yi-yifmzmm<r>^ 

[006 6] mm<^Ei±. rvX^-vPXc^a-T^y 
/iSSr^-r. Ztiit. ±.ti^-<^--y:^'izX'yXmi 

^'m&mt:iimtiT.mx'h^, z<^r^xi-y^xk 

[0067] nmcDFli. ±fQES#^^3 2 , m!imM 

3 3&iMm4. 4 o^Etciii&«3 1 ^mm-hxm 

v\ mmmimus2Mmb-t^. 
[0068] |5|0c7)G{i. 1 ru~ v 

1 5$r±i5«lill53 l<7)«ffl(c}§-^1-|.IS^^-r. ^ 



m^cr,mzm.4imit^. 

[0069] 

20 t!)«3 l<:0ipSS-2/xm. JEm#i^3 2<:0J?SS:3/^m 
t t-C, Sr1))S3 IcO/lN^iWMKlgli^M-S 1 a<D^mL. 

m^sm^^z^tcm-kcT)^ itL/s. tmmm3 

laCDfflSA (um^ ) b^^OttHAV (p 1 ) t(7itt 

[0070] 
[«1] 



H *y h 




llttBM 


















V 


S 


L 


L/S 


A/ V 




T 






dpi 


p 


Pi 


JjL m 


JUL ni 






u m 


U m 






300 


84.7 


70 


433 


1300 


3 


8041 


250 


125 


6.59 


7 


300 


84.7 


70 


580 


1160 


2 


9611 


250 


125 


8.33 


9 


300 


84.7 


70 


720 


720 


1 


7406 


250 


125 


9.98 


10 


600 


42.3 


15 


200 


600 


3 


8000 


100 


50 


5.91 


6 


600 


42.3 


15 


230 


460 


2 


7053 


100 


50 


6.61 


7 


600 


42.3 


15 


320 


320 


1 


6827 


100 


50 


8.74 


9 


1200 


21.2 


5 


110 


330 


3 


7260 


50 


25 


6.38 


7 


1200 


21.2 


6 


140 


280 


2 


7840 


50 


25 


7.79 


8 


1200 


21.2 


5 


180 


180 


1 


6480 


50 


26 


9.69 


10 
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[0071] l^^^cfc\,^T. yxvuevf-PiiUJl-f^ 

tc-9tiTiSg:»c[i±ail;{i/jN$<:3:l,, ^ ^iz. Miz^iiii 

mi}^'>^j:<^j:m. m«sm3 imm^3 1 acom 

i>'b^<X^tji}^(^. ¥-yhm&t^lS<^j:^izr>tixm 

fit. w(?)*f5Lat^ass(i. ^coitL/Sifi 
rij, r2j aiA' r3j <^3)i'9tUTV^I). 
[ 0 0 7 2 ] ^Jt. E:>]Sa^$**»:»ctta}ftt3*StT^ 



=5:Wi\ ^ttlzmtxm^l 2(7)m'k±^<l'k\^ 
y:^i)^m^m<^j:lZt1}-h. E:nmt:m<L 
X^^hhcoX'hh, ttz. JI:^)^l 2tfoa?$*^a?<=5r?. 

t*<^v^i:dfc, E:ftgl2*«m>(5i:ISS«TS:ff< 

[0073] Eiimmit. /Xy^ty^P. 

3 10^ilSI?^3 1 aoaSSaiA'E^jai 20PiMJI 
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I. 

[00743 N= (S+T) -^P 

[0075} |B|^*'^> . mu 3 1 m^smmT 3 2*^ 
^m\(^^ 0 c^?iv^i,^o^^>2.i*^(^{iJtA/v^•/)^$ 

<-ri><Ifc*<-C'#. #(CjtL/S*<l~3cOt$fcJ:bA 

t-fl.C:tlCj:^-C. h^J^300~l 200dp 
i $r^II-ri. i t *''-C|; I. ^1 1 *st>*»l. . 
[00 763 »1S3 l(Ol!ri6SI5^5-3 la*5tfcL 
/S= l~3(7)/jNfiMf S>^itf. -en^^ffiWTS)!.* 

( >f >':?ttaiTL2 3 ) SriSJtT t>, /X/l^i±^ 
[ 0 0 7 7 3 s . ±ieffi:'jm 1 2 0#?iJ^liilSt= *5 

OX. ffiBS'&E:']^! 2, 1 2tfOPiMa5^5:llSi|Bffi3 

^mf,zmsbh:i b ipX'^ . I Cf- vri 3 1 coy-< •^'-t^ so 

[ 0 0 7 8"3 'Srfe. JJS^ y -y V^-v V 1 TJi:-^ 
y^ttfflfL2 3*<#JE^Si 2(^rFiciS(t';)iiTv^5 
#^J<7)ffi:>jSl2c7)>f>^'ttai?L^«-^$-ti:Tli|^ 



i|tra20 0 0-7 968 3 
1 6 

[0BiiwfS*^riKBJ3 

[02 3 ISirU y^'cO'f y^'>''x>yb'^7h'<0-|»?:5^ 



[03 3 y^i^x -y hA,,y KcO'v-y K*#:2at/T^ 

[04 3 m^"/Y^i^EE:hmmwm^u^<7mk (r 

[05 3 y^' i^'x >y \-^'y h'COE^jSSriiJ^aE^iai 
tWt?tBr®0 (06<7)Z-Z»fffill) . 

[06 3 n&^m<r>mm^^^tw-w. 

[07 3 |SIE:^3gwE«3^^at/^WJ«ffiovN-^'-yj^ 

I •^y^'-yx-y h^>y H 

II '"^-y 

-fy^-fitj^p 
'fy^'ttaiP 

y^ttaifL 



12 

1 4 
1 6 
17 
23 
25 
3 1 

3 1 a BlidgP^ 
3 2 ffm*^ 
3 3 
35 
3 6 
37 



[011 



[033 
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m2] 



[114] 




16. 



16- 



^19^ 12 i 19 19 1^ 

[115] 

36 36 33 32 33 35 



32. 

31a- 



.7 





[116] 




35 36 12 



17 25 



25 



[07] 



^ 12 25 {2 31a 12 




<!r 33 '32 AA 
A1 
-44 
-31 




O 33 32^33 
32 



■4- 

12 



31 

hi5 
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F^'-A(##) 2C057 AF34 AF39 AG12 AG39 AG44 
AG55 AG85 AG93 BA04 BA14 
CAOl 
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